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1. Experimental Section
Preparation of BaSO 4 -MCF
The BaSO 4 -MCF materials were prepared by an in-situ growth method. First, mesostructured cellular foam (MCF) was synthesized as described by Schmidt-Winkel et al. 1, 2 Barium acetate was selected as the barium precursor and incorporated into a MCF framework using a solvent evaporation method.
Briefly, the prepared MCF (0.6 g) was added into deionized water containing the barium precursor (0.08 g). The mixture was stirred at 35 °C for 3 h, and then the temperature was increased to 80 °C to completely evaporate water in the vacuum. The product (BaO-MCF) was calcined at 550 °C for 3 h.
Secondly, the prepared BaO-MCF (0.3 g) was placed in a 100 mL beaker with 50 mL of deionized water containing a certain amount of sodium dodecyl-benzenesulfonate (S/Ba molar ratio = 1) as the sulfate source. The mixture was stirred at 25 °C for 24 h. Then the suspension was washed with deionized water by centrifugation several times, and the precipitate was separated to dry overnight at 100 °C and calcined in air at 550 °C for 3 h to decompose into BaSO 4 . BaSO 4 -MCF was obtained as an Au catalyst support.
Synthesis of gold catalysts supported on BaSO 4 -MCF
The Au precursor was introduced onto the BaSO 4 -MCF support using a deposition-precipitation (DP) method. 3 Typically, 0.04 g of hydrogen tetrachloroaurate (III) trihydrate (HAuCl 4 ·3H 2 O) was dissolved into 4 mL deionized water. The pH value of the resulting solution was adjusted to 10 using a solution of 1.0 mol L -1 NaOH under vigorous stirring at room temperature. Subsequently, the as-synthesized BaSO 4 -MCF support was added and the pH value was controlled at 10 by the further addition of NaOH solution. The mixed solution was stirred for an additional 2 h in an 80 °C water bath. Finally, the precipitates were separated by centrifugation and washed several times with deionized water. The product was dried at 50 °C in air overnight to obtain the as-synthesized catalyst.
Characterization
The powder X-ray diffraction (XRD) data were recorded with a PANalytical Empyrean diffractometer, 
where K is the shape factor, λ is the X-ray wavelength, β is the line broadening at half the maximum and, consequently, minimize thermal disorder effects. The extended X-ray absorption fine structure (EXAFS) spectra were recorded at -110 °C.
The programs ATHENA (version 0.8.056) and ARTEMIS (version 0.8.012) were used to reduce and
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fit the data, respectively. 5 Data reduction consisted of pre-edge subtraction, background determination, normalization and spectral averaging. The EXAFS data sets at the two temperatures were fit simultaneously using k 1 -weighting and k 3 -weighting to minimize the correlation between N and  2 .
Catalytic CO oxidation
Catalytic CO oxidation was carried out in a fixed-bed reactor (U-type quartz tube with inner diameter of 4 mm) at atmospheric pressure. For the measurement of CO light-off curves showing CO conversion as a function of reaction temperature, a 20 mg catalyst supported by quartz wool was loaded in the reactor.
The feed gas of 1 % CO balanced with dry air (< 4 ppm water) passed though the catalyst bed at a flow rate of 10 ml/min corresponding to gas hourly space velocity (GHSV) of 30,000 mL (h g cat ) −1 . Prior to the catalytic test, each catalyst was activated by calcination in an oven under air at 300 °C or 500 °C for 2 h.
The concentrations of CO and CO 2 in the reactor effluent were analyzed by a Buck Scientific 910 gas chromatograph equipped with a dual molecular sieve/porous polymer column (Alltech CTR1) and a thermal conductivity detector. Steady-state CO oxidation was conducted with the same feed gas at 0 °C.
Steady-state catalytic activity of the gold catalysts are evaluated by using CO oxidation rates (r CO ), Table   Table S1 The errors in the fitting parameters are N ± 10% (except Au foil which was fixed), R ± 0.02 Å, σ 2 ± 20%, ΔE 0 ± 20%. The k and R ranges used for the fits were k = 2 -16 Å -1 and R = 1 -3 Å.
